Health-related quality of life (HRQOL) is an important health outcome, representing one of the most important goals of all health interventions. The objectives of this study were to determine HRQOL and the factors affecting it in type 2 diabetic patients.
T ype 2 diabetes mellitus is a chronic disease that has a high prevalence in Saudi Arabia, and the prevalence continues to increase in the Saudi population, making it a major public health problem. 1 In recent years, quality of life has been increasingly recognized as an important outcome of medical treatm m ment and has become a core issue in diabetes managem m ment. Healthmrelated quality of life (HRQOL) is an important health outcome in its own right, representm m ing an extremely important goal of all health intervenm m tions. The role of primary healthcare centers (PHC) in achieving the goal of improving awareness among diabetic patients and their families cannot be underesm m timated. Several studies have shown that diabetes can negatively affect the physical and mental wellmbeing of patients through development of short and longmterm complications, physical symptoms and lifestyle changes, and feelings of helplessness and emotional distress. Many factors had been shown to affect HRQOL in diam m betic patients. These include demographic factors, body mass index (BMI), blood glucose, glycated hemoglobin (HbA 1c ), duration of disease, obesity, dyslipidemia, hym m pertension, and premexisting heart disease. 7 HRQOL in diabetic patients has several manifestations. These include an inability to do physical work (physical funcm m tion) because of diabetesmrelated complications and feeling fatigued and depressed because of high blood glucose level (mental function). Therefore, there is a need to explore HRQOL in diabetic patients.
The short form health survey (SFm12) is a valm m id generic measure of health outcome to examine HRQOL. 8 Its Arabic translation and administram m tion in type 2 diabetic patients will improve field rem m search in this area. The aim of this study was to assess HRQOL and the different factors that affect it among type 2 diabetic patients.
PATIENTS AND METHODS
This was a casemcontrol study conducted in PHC cenm m ters in AlmKhobar City, Eastern Province of Saudi Arabia. The study population from which cases were selected consisted of 1144 Saudi male and female type 2 diabetic patients registered in the 11 PHC centers. According to AlHazmi et al, 9 the prevalence of diabetes in the Dammam area was 6.34% in males and 7.04% in females, so we chose a prevalence of diabetes of 8% in calculating the sample size for the study (n=[(z) 2 10 A twomstage random sampling technique was used. In the first stage, 5 of the 11 PHC centers were selected using a simple random sampling technique. In the second stage, a stratified systematic random sampling was used to select diabetic patients using their records in each PHC Center. The selection was stratified by sex. Controls were selected by matchm m ing from nonmdiabetic patients registered in the five PHC Centers. Matching was done for age (within ±5 years), sex and nationality.
Data was collected using an interviewermadminism m tered questionnaire containing two parts. The first part covered sociodemographic and clinical data about diabem m tes. The second part was the Arabic version of the SFm12 questionnaire. The SFm12 is a valid alternative to the SFm 36 for use in large surveys of general and specific populam m tions.
10m12 The SFm12 contains 12 items (see Appendix 1). All SFm12 items came from the SFm36. It includes eight dimensions: physical functioning, role limitations due to physical health problems, bodily pain, general health, vim m tality, social functioning, role limitations due to emotional problems and mental health. Translation of the original SFm12 questionnaire from English to Arabic (Appendix 2) was done after obtaining permission from the aum m thor of the questionnaire (www.qualitymetric.com). 8 It was translated by the academic translator in King Fahd University Hospital Medical Education Center. For conm m tent validity, three consultants from the Department of Family and Community Medicine reviewed the Arabic version. They translated it to English again and their translation was compared with the original English verm m sion of the questionnaire. A pilot study was conducted in one PHC center among 20 patients (10 males and 10 females) with diabetes. As a result, some wording was added for better understanding of the questions. In testm m ing the reliability of the translated questionnaire using the testmretest method, the Chronbach alpha was equal to 0.84, which is considered very good reliability.
The SFm12 questionnaire was administered to diam m betic patients and controls by six Saudi female nurses who received two weeks of training. The reliability of the interviewers was ensured through daily continuous training and supervision of the interviewers by the first author. A submsample of 43 case patients (20%) were rem interviewed by the first author, within 2 to 4 weeks from the initial interview to test the reliability of the questionm m naire. The scoring system used for scoring of the SFm12 questionnaire was based on the scoring of SFm12 from Ware and colleagues. 8 A weighted number was given to each physical and mental item of the SFm12 questionm m naire. Using specific calculations, the mean physical component score (PCS) and mental component score (MCS) were then derived. These means were used as measures of physical HRQOL and mental HRQOL and were subsequently used for comparing HRQOL between diabetic patients and controls.
Diabetes was diagnosed as a fasting plasma glucose (FPG) of ≥126 mg/dL, or a 2mhour postprandial glum m cose of ≥200 mg/dL or if the individual had symptoms of diabetes and a random plasma glucose ≥200 mg/dL (confirmed by repeat testing).
14 The term controlled diabetes was defined as an FPG from 90 to 130 mg/dL, with more than 130 mg/dL considered uncontrolled. 14 In this study a glycated hemoglobin level of ≤9.0% was considered as evidence of control and >9% as unm m controlled, which was based on the study of HRQOL among diabetic patients done by HillmBriggs et al. 15 Body mass index (BMI) was classified as: 20m24.9 kg/ m 2 normal, 25m29.9 kg/m 2 overweight, 30m34.9 kg/m 2 mild obesity, ≥35 kg/m 2 morbid obesity. 16 Exercise was classified as 1) regular: exercise for a duration of 30 minm m utes or more, three times or more per week; 2) irregular: exercise less than 30 minutes; 3) no exercise. 17 Data were coded and entered into a personal computm m er using Statistical Package for Social Sciences (SPSS) version 10.0. 18 HRQOL was scored for all related varim m ables. The tmtest was used to differentiate between mean scores of HRQOL for both cases and controls. The chimsquare test was used to measure associations among qualitative variables. Multiple linear regression was used for comparing the different factors associated with PCS and MCS. Statistical significance was set at <0.05.
RESULTS
Two hundred twentymfive type 2 diabetic patients were included in this study; 9 patients refused to participate.
The response rate was 216 out of 225 (96%). Controls were 216 in number, for a total of 432 participants inm m terviewed. The sociodemographic characteristics of the diabetic patients and controls are shown in Table  1 . There was no significant statistical difference in age between cases and controls. Almost half of the diabetic patients were illiterate (49.5%) compared to 28.2% of the controls. The difference between cases and controls in education was statistically significant. More than onemthird of both cases and controls were housewives, ( Table 1 ). There were more subjects working in the military among controls than cases. There was a statism m tically significant difference between cases and controls in occupation (P=.014). Diabetes complications were reported by 72.6% of the cases. There was a high prevam m lence of coronary artery disease (13.9%), hypertension (22.2%), retinopathies (47.2%) in cases. Obesity was more prevalent in cases (29.2%) than controls (18%) (P=.015). Cases with uncontrolled diabetes had a mean BMI of 30.4±5.9 kg/m 2 vs 27.0±3.6 kg/m 2 for conm m trolled cases. About 51% of uncontrolled patients had a BMI≥30, which was significantly higher than conm m trolled patients (26.2%) (P=.013).
The mean PCS for type 2 diabetic patients was 41.3±8.9, which was statistically significantly lower than that of the controls (47.5±9.5; P<.001) ( Table  2 ). The mean MCS for type 2 diabetic patients was 47.8±9.1, which was significantly lower than that of the controls (51.5±9.4; P<.001). Older subjects scored less than younger subjects but the difference was not statism m tically significant. Females scored significantly less than males. Patients who exercised for 30 minutes or more scored significantly more than those who exercised for less than 30 minutes. Patients who reported emergency visits scored less than those who did not visit the emerm m gency department for diabetes symptoms, but the difm m ference was not statistically significant. Patients who reported hospital admission scored significantly less than those who did not have admission to the hospital. The HRQOL score decreased as the number of complim m cations increased (P=.004). Patients with high income scored more than those with lower income, but the difm m ference was not statistically significant (P=0.051).
Fourteen independent variables were regressed with PCS as a dependent variable and 14 independent varim m ables were regressed with MCS as a dependent variable by the backward method (Tables 3, 4 ).The coefficient of determination (R 2 ) was 0.242 for the PCS variables in Table 3 , meaning that 24.2% of the variability in PCS was determined by the independent variables. The coefm m ficient of determination (R 2 ) was 0.151 for the MCS variables in Table 4 , meaning that 15.1% of the varim m ability in MCS was determined by the independent variables. Obese patients scored a lower HRQOL than nonmobese patients.
DISCUSSION
In this study, most of the type 2 diabetic patients (98.2%) were more than 30 years old, which was simim m lar to the patients in the AlmArabi study in 1996. 18 The AlmArabi study assessed diabetesmrelated distress and psychological adjustment in diabetic patients registered in PHC centers in the AlmKhobar area. The mean duram m tion for the cases was 8.6±7.1 years, which was simim m lar to the AlmArabi study (8. 8±6.1 years) . 19 About half of the cases and 28.2% of the controls were illiterate, which was similar to the AlmArabi study (52.2% vs. 30.1%). There were a significantly greater number of subjects with a low educational level in cases (49.5%) than in controls (28.2%). In addition, 22.7% of diabetm m ics had low income. The low socioeconomic status and low educational level could explain the associated poor metabolic control and the presence of complications and therefore the poor HRQOL. These results were consistent with the results of Larsson et al. 20 Our study showed decreased HRQOL in type 2 diabetic patients compared to controls. This result was consistent with the study of Hänninen et al, who rem m ported that the mean scores of the six SFm20 dimensions were 11% to 27% lower in type 2 diabetes patients than in the controls (P<.01). 21 The mean PCS and MCS were significantly lower in type 2 diabetic patients. The Hänninen et al study, a crossmsectional study conducted in one healthcare center, also showed no association between HRQOL and gender, age or marital status. 21 The authors stated that the cause of the decrease in HRQOL in type 2 diabetics was mainly due to large vessel and microvascular complications. However, bem m cause the study was crossmsectional, it could not estabm m lish a causal relationship. In addition, the results were not generalizable. In our study, 156 (72.6%) of the cases had complications. The decrease in the HRQOL could have been related to the effect of these complications on physical and mental functions of the patients.
Our study also showed a decreased HRQOL in fem m males compared to males. The explanation for this obm m servation may be that females were more obese which by itself impairs HRQOL, as noted by Murray, who reported that obese patients in general tend to have decreased HRQOL compared with those who are not obese. 22 Females diabetics had lower HRQOL and more visits to the emergency room and hospital admism m sions than male diabetics. Emergency visits and hospim m tal admissions were usually due to hyperglycemia and increased symptoms of diabetes. Increased symptoms of diabetes were found to be associated with decreased HRQOL as reported by Pfalzgraf et al. 23 This was also reported by Hemingway et al 24 who found that women scored lower than men in every age group by the SFm36 in nonmdiabetic patients. In our study, males had higher scores than females, which was also reported by Lloyd et al, who reported that men consistently produced higher mean scores on the SFm36 than women, in 1233 type 2 diabetic patients who were not using insulin. 25 The duration of diabetes was not a significant factor in our study and this was consistent with the results of Lloyd ). About 51% of uncontrolled patients had a BMI≥30, which was significantly higher than conm m trolled patients (26.2%). This result was consistent with the result of the HillmBriggs et al study, which showed that obesity reduced HRQOL in urban Africanm Americans with type 2 diabetes. 15 Uncontrolled diabem m tes can lead to more hospital admissions and more comm m plications and this can lead to low HRQOL in diabetic patients, as reported by Glasgow et al 1997. 26 As age increased, there was a decrease in HRQOL in our study, but this was not significant. In comparim m son, Glasgow et al reported that lower income, older age and being female, more diabetes complications, more morbid illnesses and lower physical activity led to low HRQOL in diabetic patients. 26 HRQOL significantly improved with exercise longer than 30 minutes, which was consistent with the result reported by Kirk et al. 27 They found that exercise of 30 minutes for 3 days or more each week produced positive changes in most subm m scales of SFm36, and this was significantly more with the mental subscale.
As the frequency of the emergency room visits inm m creased, there was a decrease in HRQOL but this was not significant. Emergency room visits may be for reasons other than diabetes, which could explain this finding. As hospital admissions increased, there was a decrease in HRQOL, a difference just statistically sigm m nificant. Hospital admission was usually due to hyperm m glycemia and increased symptoms of diabetes. Increased symptoms of diabetes are associated with a decreased HRQOL as reported by Pfalzgraf et al. 23 The findings of this study were supported by Goddijn et al 28 who reportm m ed that disappearance of hyperglycemia after treatment and glycemic control were associated with improvement in HRQOL, particularly in physical functioning, social functioning, vitality and health change with the SFm36 scale. The Goddijn et al 28 study was a prospective cohort study with 94 patients. They switched some patients to insulin therapy and education by a diabetic specialist, which can improve glycemic control. Education could have contributed to the improvement in HRQOL in their patients (the Hawthorne effect).
As the number of complications increased, there was a decrease in HRQOL in our study. This result was conm m sistent with the Glasgow et al study. 26 Although Cheng et al reported that there was a trend for total quality of life 29 the results of this study showed a higher prevalence of complications than the study of Lloyd et al. 25 Our study showed a higher prevam m lence of coronary artery disease (CAD), hypertension, retinopathy, and peripheral neuropathy, as well as erectile dysfunction and loss of libido among diabetic patients. Lloyd et al showed that CAD was 8%, hypertension 46%, retinopathy 8%, and peripheral neuropathy 12%. Lloyd et al also showed that the presence of mild diabetic complications had a significant impact on HRQOL. 25 This could be due to a decrease in health awareness and health education in patients in the AlmKhobar area.
In our study, patients with a high income scored a higher HRQOL than those with a low income, which was not significant (P=.051). This result is consistent with the study of Murray et al who reported an increase in MCS with rising income. 22 This increase is usually because rising income is associated with better sociom m economic status, which was associated with better metm m abolic control as stated in Larsson et al. 20 In our study, patients who had a family history of diabetes scored a significantly lower HRQOL in MCS than patients without a family history of diabetes. The possible ream m son was that in our study 41.7% of the patients who were uncontrolled had a family history of diabetes and uncontrolled status was associated with a decrease in HRQOL. This may reflect a lack of health education among diabetic patients in this study. Patients who selfm monitored urine glucose scored a higher HRQOL than those who did not, but the difference was not statistim m cally significant. Most of the studies on HRQOL did not mention selfmmonitoring of urine as a variable that affects HRQOL.
Obese patients scored a lower HRQOL than nonm obese patients in our study, but the difference was not statistically significant. Fontaine et al reported that obese persons were significantly more impaired on the bodily pain, general health and vitality scores of the SFm 36. 16 Also, Lean et al reported that obesity impaired HRQOL. 30 Sturm et al observed that obesity affects HRQOL using the SFm12 questionnaire. 31 The possible reason for this difference between Lean et al and Sturm et al could be that most of the patients who had obesity had associated chronic disease. Sturm et al found that when controlling for demographic variables, obesity was associated with more chronic conditions and worse physm m ical HRQOL. In our study as uncontrolled FPG level increased, MCS for HRQOL significantly decreased, which is in agreement with Smide et al. 32 They reported that Tanzanian patients with poor glycemic control had significantly poorer reported health in the mental health domain by using the SFm36 measure. The impact of FPG on HRQOL appears to be because of its important role in the development of diabetic complications. 32 In our study, there was no relation between use of oral hypom m glycemic drugs and HRQOL. This same result was also reported by De Visser et al. 33 A limitation of De Visser et al was the loss of followmup on 59 of 248 participants, using the SFm36 and Disease Specific Diabetes Health Profile (DHP). Davis et al also reported that generic inm m struments such as the SFm36 are less sensitive than the dim m abetes quality of life questionnaire to therapymrelated and lifestyle issues. 34 In this study there was no association between home blood glucose monitoring and HRQOL. A similar result using SFm20 was reported by Hännian et al who reported that regular bloodmglucose monitoring at home had no association with good HRQOL in type 2 diabetic patients. 35 The AlmArabi study 19 was similar to our study in that it comprised an AlmKhobar population as cases and controls. Also, most uncontrolled diabetm m ics were of low educational level, especially housewives. There may be poor access to health education about this disease through sources such as TV programs, pamm m phlets and brochures.
In conclusion, this study found that the HRQOL of type 2 diabetic patients was significantly lower than that of a matched control group in both MCS and PCS on the SFm12 scale. Females had significantly worse HRQOL than males. Uncontrolled diabetic patients had significantly poorer HRQOL than controlled diam m betic patients. Factors that decrease PCS in HRQOL in type 2 diabetes were male patients with frequent adm m missions to the hospital due to hyperglycemia, exercise time less than 30 minutes in duration and an increased number of complications. Factors that decreased MCS in HRQOL in type 2 diabetes were a family history of diabetes and a high FPG level.
PHC doctors need to be informed about HRQOL in type 2 diabetic patients and the factors that affect it, so they can improve their knowledge in managing their patients. They need to be provided with updated knowlm m edge in this field of medical practice. There is a need for continuous medical education programs for doctors in the PHC centers and hospitals about diabetes and the importance of involving nurses in this field to reach a better HRQOL and better control for diabetes.
